Designed transcriptional regulators for trait development.
Development is largely controlled by proteins that regulate gene expression at the level of transcription. These regulatory proteins, the genes that control them, and the genes that they control, are organized in a hierarchical structure of complex interactions. Altering the expression of genes encoding regulatory proteins controlling critical nodes in this hierarchy has potential for dramatic phenotypic modification. Constitutive over-expression of genes encoding regulatory proteins in transgenic plants has resulted in agronomically interesting phenotypes along with developmental abnormalities. For trait development, the magnitude and timing of expression of genes encoding key regulatory proteins will need to be precisely controlled and targeted to specific cells and tissues at certain developmental timepoints. Such control is made possible by designed transcriptional regulators which are fusions of engineered DNA binding proteins and activator or repressor domains. Expression of genes encoding such designed transcriptional regulators enable the selective modulation of endogenous gene expression. Genes encoding proteins controlling regulatory networks are prime targets for up- or down-regulation via such designed transcriptional regulators.